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INSTRUCTIONS TO CANDIDATES

1. Please read CAREFULLY the instructions given in the question paper.

2. This question paper has information printed on both sides of the paper.

3. This question paper consists of TWO (2) sections; Section A and Section B.

4. Answer ALL questions in Section A. For Section B, answer THREE (3) questions ONLY.
5. Please write your answers on the answer booklet provided.

6. Answer all questions in English language ONLY.

7. Formulas and distribution tables are appended for your reference.

THERE ARE 12 PAGES OF QUESTIONS, EXCLUDING THIS PAGE.







OCTOBER 2025 CONFIDENTIAL
93555971
SECTION A (Total: 40 marks)

INSTRUCTION: Answer ALL questions.

Please use the answer booklet provided.

Question 1

Consider the data (Table 1) obtained from a chemical process where the yield of the process is

thought to be related to the reaction temperature.

Table 1: Data on a chemical process.

Temperature, Yield,
X y
50 122
53 118
54 128
55 121
56 125
59 136
62 144
65 142
67 149
71 161
72 167

(a) Assuming that a simple linear regression model is appropriate, fit the regression model

relating the yield to the temperature.

(13 marks)
(b) Estimate the value of Yield, given Temperature is 70.
(2 marks)
(c) Calculate the value of correlation coefficient, » and interpret the value.
(5 marks)
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(a) A consumer products company is formulating a new shampoo and is interested in foam

height (in mm). Foam height is approximately normally distributed, with standard

deviation of 20 mm. A sample of 10 products were tested with mean 200 mm. The output

of related analysis is shown in Figure 1.

One-sample z-Test

data: Summarized x
z = A, p-value = 7.723e-05
alternative hypothesis: true mean is not equal to
95 percent confidence interval:
187.6041 212.3959
sample estimates:
mean of x
200

175

Figure 1: Output from R software.

i Determine the value of A.

(2 marks)

i. Test the hypothesis at 5% significance level, whether the foam height is not equal

to 175 mm. (Hint: use p-value)

iii. Show that the 95% confidence interval of the mean is as shown

(4 marks)
in the output.
(3 marks)

(b) Two types of plastic are suitable for use by a food packaging manufacturer. The breaking

strength of this plastic is important. It is known that ¢; = g, = 7 kN/m?. From a random

sample of size n, = 10 and n, = 12, the technician obtained x, = 162.5 and X, = 155.0.

The company will not adopt Plastic 1 unless its mean breaking strength exceeds that of

Plastic 2. Figure 2 shows the output generated for the related analysis.

Two-sample z-Test

data: Summarized x and y
z = A, p-value = 0.006169

95 percent confidence interval:
sample estimates:
mean of x mean of y

162.5 155.0

alternative hypothesis: true difference in means is greater than 0

Figure 2: Qutput from R software.
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i. Determine the value of A.
(3 marks)
ii. Test the hypothesis at 5% significance level, whether the mean breaking strength
of Plastic 1 exceeds Plastic 2. (Hint: use p-value)
(4 marks)
ii. Calculate the 95% confidence interval on the difference in means breaking
strength.
(4 marks)
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SECTION B (Total: 60 marks)
INSTRUCTION: Answer THREE (3) questions ONLY.
Please use the answer booklet provided.
Question 3
(a) In a study, it is suspected that strength is related to the percentage of cotton in the fiber.

Five levels of cotton percentage are used, and five replicates are run in random order.

The data is presented in Table 2.

Table 2: The measurements of breaking strengths using five levels of cotton

percentage.
Cotton Observations 2
Percentage | 1 | 2 <] 4 5 2%, 2%,
15 7 7 15 | 1 9 49 525
20 12117 |12 | 18 | 18 77 1225
25 141 18 | 18 | 19 | 19 88 1566
30 19 256 | 22 | 19 | 23 108 2360
35 7110 | 11115 | 11 54 616

Test at 1% significance level, does the cotton percentage affect the breaking strength.
(10 marks)

(b) The viscosity of two different brands of car oil was measured. Brand 1 included six
samples, and Brand 2 included seven samples. The objective was to assess the

difference in viscosity between the two brands. The output of related analysis is shown

in Figure 3.

Two Sample t-test

data: Brandl and Brand2
t = 0.40561, df = A, p-value = 0.6928
alternative hypothesis: true difference in means is not equal to 0
95 percent confidence interval:
-0.08325831 0.12087736
sample estimates:
mean of x mean of y
10.57167 10.55286

Figure 3: Output from R software.

Determine the value of A.
(2 marks)
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i, Show the calculation of the 95% confidence interval is as shown in the output.
(Given the Pooled Variance, S?p = 0.006946)
(4 marks)
iii. Test at 5% significance level, is there a difference in viscosity between the two
brands. (Hint: use p-value)
(4 marks)

Question 4
(a) A machine produces metal rods used in an automobile suspension system. A random
sample of 12 rods is selected, and the diameter is measured. The resulting data in

millimeters are shown in Table 3.

Table 3: The diameter of 12 rods.

8.23 8.31 8.42
8.29 8.19 8.24
8.149 8.29 8.30
8.14 8.32 8.40

Test the hypothesis at 5% significance level to indicate that mean rod diameter is not
8.2mm.
(10 marks)

(b) An experiment in which the amount of radon released in showers was investigated.
Radon-enriched water was used in the experiment, and three different orifice diameters
were tested in shower heads. For each diameter, six samples of reading were taken.
The researcher was interested to see whether there is a difference between orifice

diameters. The related analysis is shown in Figure 4.

Df Sum Sqg Mean Sqg F value Pry (>F)
Diameter A 160.8 80.39 c 5.21e-05 #**%
Residuals 15 59.0 B
Signif. codes: 0 ‘#**%’ 0.001 ‘**’ Q.01 ‘*’ 0.05 ‘.’ 0.1 * ' 1

Figure 4: Output from R software.

i. Determine the values of A, B and C.
(6 marks)
. Test at 5% significance level, whether there is a difference between orifice
diameters. (Hint: use p-value)
(4 marks)
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Question 5

(a) Jar of honey are filled by a machine. It has been found that the quantity of honey in the
jar has mean 460.3 g and standard deviation 3.2 g. A random sample of 60 jars is taken

and the mean quantity of honey per jar is found to be 461.2 g.

i. Test at 5% significance level, the hypothesis that the mean quantity of honey
may have changed from 460.3 g.
(6 marks)
ii. Construct a 90% confidence interval on the mean quantity of honey.
(4 marks)

(b) A study was made on the amount of converted sugar (Y) in a certain process at various

temperatures (X). The output of related analysis is shown in Figure 5.

Call:
lm(formula = Sugar ~ Temperature)

Residuals:
Min 10 Median 30 Max
-0.7082 -0.4868 -0.1227 0.5109 1.0346

Coefficients:
Estimate Std. Erxror t value Pr(s|t])
(Intercept) 6.4136 0.9246 6.936 6.79e-05 **%*
Temperature 1.8021 0.6032 2.999 0.015 *
Signif. codes: 0 ‘***’/ (Q_001 ‘**’ Q.01 ‘*' 0.05 ‘.’ 0.1 ' ' 1

Residual standard error: 0.6326 on 9 degrees of freedom
Multiple R-squared: 0.4999, Adjusted R-squared: 0.4443
F-statistic: 8.9%6 on 1 and 9 DF, p-value: 0.01497

Figure 5: Output from R software.
i. Write the full regression equation based on the output.
(1 mark)

ii. Estimate the mean amount of converted sugar produced when the coded
temperature is 1.75. (2 marks)

iii. Determine the correlation coefficient, r of the given output and comment on the

value.
(3 marks)
iv. State the value of standard error estimate, S, and comment on the value.
(2 marks)
V. Test for significance of the slope, B; at 5% significance level. (Hint: use p-value)
(2 marks)

CQB10703 ENGINEERING STATISTICS Page 6 of 12



OCTOBER 2025 t CONFIDENTIAL
93555971

Question 6

(a) An article describes the effect of delamination on the natural frequency of beams made
from composite laminates. Five such delaminated beams were subjected to loads, and

the resulting frequencies were as follows (in hertz):

230.66 233.05 232.58 229.48 232.58

Test at 1% significance level that the mean natural frequency is less than 240.
(10 marks)

(b) A chemical engineer is studying the effects of various reagents and catalysts on the yield
of a certain process. Yield is expressed as a percentage of a theoretical maximum. Four
runs of the process were made for each combination of 3 reagents and 4 catalysts. The

output of related analysis is shown in Figure 6.

Df Sum Sq Mean Sg F value Pr(>F)
catalyst A 877.6 292.52 9.358 0.000104 #**x*

reagent 2 327 B 5.233 0.010118 =*
catalyst:reagent 6 157.0 26.16 C 0.549603

Residuals 36 1125.3 31.26

Signif. codes: 0 ‘**%’ 0.001 ‘**’ 0,01 ‘*’ 0.05 ‘.’ 0.1 * ' 1

Figure 6: Output from R software.
i. Determine the values of A, B and C.
(6 marks)

i Test at 5% significance level, is there an effect due to reagent. (Hint; use p-value)
(4 marks)

END OF EXAMINATION PAPER
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APPENDIX
x
Sample Mean X= 2% Sample Standard () - 2
n deviation §= n—1
CASE 1: O known
X+Z T
CASE 2 : O unknown (n2>30)
Confidence interval
(One Sample) X+Z J—
CASE 3 : O unknown (n<30)
X+t —_—
— n—l ,\/-
CASE 1: O known
— 0'2 a. 2
X, -X,))tZ, -1 472
2 n,
Confidence interval
(Two Samples) CASE 2 : O unknown (n230)
2 2
A 5
(X X YtZ, — fo
A RO
CASE 1: O known
X s
O h
-
n
CASE 2 : O unknown (n2>3()
Test statistic X -
(One Sample) Z = B £
Jn
CASE 3 : O unknown (n<30)
e
—
Jn
CASE 1: O known
Fe (X, —X2)—(u) — 1)
o’ ok
Test statistic —+
(Two Samples) h, n,
CASE 2 : O unknown (n230)
7= (X, =X2)— () — 1)
V1o
R
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X X..
SSA:Z (Z I)Z _(ZZ U)2
n, n
Analysis of Variance (Z )z
(ANOVA) Y
- 2 ]
SST=2">"x - =
SSE = S§5T — SSA4
y=56+pBx
Exr)
S 20 Sy = Yoy, -
o Z X 5 xy Z n
5,22 )
Syy - P
n
A S ” L wm
. B = = ﬂo =¥ _ﬁ]x
Regression model 5.
Correlation coefficient
rae= —S’y
Y S'u Syy
Standard error estimate
PERCENTAGE POINTS OF THE NORMAL DISTRIBUTION
This table gives percentage points x(P) defined by the
equation
P S S g i
— e e~ dt,
100 \om Jx(P)
If X is a variable, normally distributed with zero mean and PH100
unit variance, P/100 is the probability that X > x(P). The o (A
lower P per cent points are given by symmetry as — x(P), x
and the probability that | X| > x(P) is 2P/100.
P x(P) P x(P) P x(P) P x(P) P x(P) P x(P)

50 00000 50 1'6449 30 1-8808 2'0  2'0537 10 23263 0°10 3'cgo2
45 ©'1257 48 16646 2'9 1-8957 Ig 20740 09 2-3656 009 31214
40 02533 46 16849 28 19110 8 20969 08 2-408¢9 o008 31559
35 03853 44 177060 27 19268 7 2'1201 07 24573 007 31047
30 0'5244 4'2 17279 26 19431 6 21444 06 23121 0-06 3-2389

25 06745 4'0 17507 25 1°gboo I'§ 21701 05 25758 005 3°2905
20 08416 38 17744 2'4 19774 I4 21973 o4 26521 0'0x 37190
15 10364 36 177991 23 16954 1'3 222062 03 27478 o005 38906
10 12816 34 18250 22 20141 I'2 22571 o2 28782 0001 42049

5 16449 32z 1-8522 2T 20335 I'T 22004 oI 30goz 00005 4'4172
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PERCENTAGE POINTS OF THE #-DISTRIBUTION

This table gives percentage points (,(P) defined by the
equation

P _ 1 TQud [ = dt

100 rm D(w)  Jgp) (1 + 85 [/p)ies”

Let Xy and X, be independent random variables having a
normal distribution with zero mean and unit variance and a
x2-distribution with ¥ degrees of freedom respectively; then
t = X,/VX,/v has Student’s t-distribution with ¥ degrees of
freedom, and the probability that ¢ = t(P) is P/1o0. The
lower percentage points are given by symmetry as —1,(P),
and the probability that [¢] = (P)is 2P/100.

P 40 30 25 20 15
y=1 03249  © 7205 10000 1°3764  1°963
2 02887 o6172 08165 1oboy  1-386
3 02767 05844 o7b49 09785 1'250
4 oz707 05686 o407 0'g410 1"190
5 02672 05594 07267 09195 1156
6 02648 0'5534 o7176 09057 17134
7 02632 o©'5401  o7111 o-896o 1119
8 02619  o©o'5459 o7064 8889 1108
9 oz610 05435 o7027 08834 1'100
10 o260z 0'5415 06998 o879r 1°003
Iz 02596 05399 06974 8755 1-088
12 o'25900 05386 obgss  o8y206 1083
13 02536 035378 06038 o8702 17079
14 02582 035366 o6g24 o 8681 1076
15 02579 ©'5357 ©o'6giz o866z 1074
16 02576 o's3s0  o'6Ggor o864y 1071
17 02573 05344 06802 08633 1-069
18 o257 ©'5338 06884 o8620 1'067
19 o2569 05333 06876 o8610 1-066
20 02567 o'5329 06870 08600 1-064
21 02566 o-5325 06864 o8s501 1-063
22 02564 o5321 06858 08583 1061
23 02563 os5317 06853 08573 1-0bo
24 o'z562 o5314 06848 08569 1°059
25 02561 05312 06844 08562 1'058
26 o'2560 o'5300 06840 08557 1°058
27 02559 05306 06837 08551 1057
28 02558 o'5304 06834 08546 1-056
29 02557 o530z 06830 08542 1'055
30 02556 o'5300 06828 08538 1055
32 02555 05297 06822 o8s30 1054
34 02553 o'52094 06818 08523 1052
36 02552 o5291 06814 o8s517 1052
38 o255t 05288 06810 08512 1051
40 oz2550 05286 06807 08507 1050
50 02547 05278 06704 08480 1047
6o 02545 05272 06786 08477  1°045
120 02539 05258 06765 08446 1041
0 02533 ©'5244 06745 08416 1036
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0 4P

The limiting distribution of ¢ as v tends to infinity is the
normal distribution with zero mean and unit variance. When
v is large interpolation in v should be harmonic.

10 5 2'5 b o5 oI 0'05
3078  6°314 1271 31-82 6366 3183 6366
1-886 2°g20 4303 6965 9'925 22°33 3160
1638 2353 3182 4541 5841 1021 12°92
1'533 213z 2776 3747  46o4 7173 8610
1476 2015 2571 3365 4032 5803 6860
1’440 1°943  2°447 3143 3707 5208 5959
1415 1895 2365 2998 3499 4785 5408
1397 1860 2:306 2896 3335 4501 5041
1383 1833 2262 28z 3250 4207 47781
1-372 1812 2228 2964 3169 4144 4587
1°363 1796 2201 2718 3106 4025 4437
1-356 1782 2:179 2681 3°055 3'930 4318
1'350 1771 2160 2:650 301z 3852 4221
1345 1761 2145 2624 2977 3787 4140
1°341  1°753 2131 20602 2947 3733 4073
1'337 1746 2-120 2583 2:921 3686 4015
1°333 1°740 2'110 2°567 2808 3646  3-065
11330 1734 2101 2552 2878 3610 3022
1328 1729 2093 2'539 2861 3579 3883
1°325 1725 2'086  2-528 2845 3552 3850
1"1323 1721 2080 2518 2831 3527 3819
1321 1717 2074 2508 2819 3505 3792
1319 1'714 2069 2500 2807 3485 3768
1-318  ryix 2064 2492 2797 37467 3745
1°316 1°708 27060 2:485 2787 3450 3725
1315 1706 20056 2479 2779 3435 3797
1"314 1°703 2:°052 2473 2771 3421 3690
1313 1'701 2048 2467 2763 3408 3674
1'31x 1699 20045 2462 2756 3396 3659
1'310  1°697 2042 2457 2750 3385 37646
1'309 1'694 2037 2449 2738 3365 3622
1'307 1691 2032 2441 2728 3348 3601
1306 1°688 2028 2434 2710 3333 3582
1'304 1°686  2:024 24290 2'712 3319 3566
1303 1684 20021 2423 2704 3307 35sT
1’299 1°676 2000 2403 2678 3261 3496
1266 1-671 2000 2390 2-6bo 3232 3460
1-289 1-658 1980 2358 2617 31bo 3373
1282 1645 1960 2326 2'576 3090 3291
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The table gives the values of Fo, o the 1000 peroentage point af the F distribulion having v, degrees of free-

dom in the numerator and ¢, degrees of {reedom in the desomirator,

For each pair of values of v; and #y, Fa; v ,», 15 tabulated for o = 0.05,0.025,0,01, 90,001, the 0,025 values being
hrackeled., N

The lower percentage points of the distribution may be obtained from the relation:-

F!-n’b‘; v = )"Ff‘r HSVHAS 2N f i a
e Flunoine ™ P oy n e ™ Mg = 0051 P up
i - i =
N wiwu_u 2 .f, 7 Mg' 5 & 7 a 10 12 24 ]
1 61,4 189,55 215.7  224.6  230.2 2340 2368 238.9  241.9 2438 249.0 254.3
{648} ooy (BE4) 900} {922) (037) (948}  {BFT) (989} (977)  {997)  {1018)
4052 5000 5403 5625 5764 5659 5928 508! 6056 61086 6235 6366
4053 S000° 5404 3623 3764* 3B59* 5928*  5081°  BGOSET  6107"  6235° 63E6*
2 18.5 1%.9 19.2 19.2 18.3 18,2 19,4 19,4 19.4 194 19.5  19.5
14B.51 (38,0)  (39.2)  (39.2)  (35.3) (39.3) {39.4) (38.4) {39.4) (39.4) (38.5) {39.5)
58.5 95,0 9%, 2 95,2 99,3 9%, 3 9.4 99, 4 99,4 99. 4 99, 5 99,5
B068.5  $98.0  99%.2  9RG.2 8943 549.3 989,49  099.4  999.4 8094 899.5 9895
4 106,13 9.55 3. 28 512 9.01 5.94 8, B9 8.45 8.79 8,74 8.54 8,53
7.4 600 0%.4 (5.1 (14.8) {1471 (14.6) 04.5) (14,40 (143} {1410 (13.9)
34,1 10,8 28,5 28. 7 28.2 27.9 27.% 2.5 21.2 27,1 26.8 26,1
187.0  148.5  141.1 137,01 134,46 132,84 131.5 130.6¢ 129.2 126,53 125.% 123,56
4 .71 f.54 fi. 58 .39 6, 26 618 6.09 6.04 5.96 5,91 5.77 5,683
(12,22} 0.65)  9.8H) (0060 {9.36) 9.200 (9.07y {8.08) (8.84) ({8,735 .8.51) (8,26}
21,2 18,0 16.17 16.0 15.5 15,2 15.0 14,8 14.5 14.4 13.9 13.5
7414 G1.25 56,14 53.44 51,71 BO.33 49.66 49,00  48.05  47.41 45.77 44.05
5 6.61 5,78 5,41 5.18 5.05 4, 95 4.44 4,62 1.74 4.88 4,53 4,36
(31 G1E (H.431 9T.TEF 7.30)  (T.15)  {6.DA})  (6.8&5) (5,76} (6.62) (6,52) (6.28) (6.02)
16.26 1827 12,06 11.39  10.97  10.67 10,46 10.28 10.05 9,48 0,47 9.02
4718 37,12 83,30 31,09 29,75 26,83 28,1€¢ 27.85 26,02 26.42 25.14 23.79
G 5,08 4,14 1.78 4,33 4.39,  1.28 1,21 4.15 4,08 4,00 3.84 3,67
M.BLY 07260 (6.60r  $6.23)  (5.99) (5.82) {5.70) {5.80) (5.48} (3.37) (5.12) {4.89]
13,74 1692 9.7k 1% 8,7 4.47 B, 26 8.10 7.87 7.12 1.3 6.88
35,51 9,00 23.70 21,82 20,80 20.03 10,46 19,03 1B.41 17,89 16.90 15,75
7 5,59 4,74 4.35 4,12 3,97 3.87 3.79 3.73 3.684 3,57 .41 3.23
1B, 07) 18.9%41  (5.800  (5.52) {5.281 {5,12) (4.89) (4.90) (4.76) (4.67} (4.42) (4.14)
12,25 %.59 A.45 7.85 7. 46 7.14 §.90 £.84 6.62 6,47 8.07 5,65
29.25  21.6% 18,77  17.20 16.21 15,52 15.02 14,63 14,08 1371 12,73 11.70
8 5.32 4,46 4.07 1,84 3.480 3.58 3.50 3.44 3.35 3.28 3.12 2.92
(7.57) (6,06} i5.42)  §5.05)  [4.82) (4,65} {4.59) (4,43} {4,300 (4.200 {3.83) (3.67TI
11.206 B, 63 T, ba 7.01 6. 83 6,37 6.14 6.03 5.81 5,67 5. 28 4.86
25 .42  18.49 13,83 14,36 13.48 12,86 12,40 12,05 11,54 11.1% 10,30 3, 34
3 5.12 4.26 3,86 3.63 3. 44 k4 3.29 3.23 3.14 1.07 2.90 2.M
(7,211 (5,711 (5.08) (4,720 {4.48) (4.3 (4,20} (4,10) 13.96) (3.B7) (3.1} {333
10, 56 4,02 6. 99 G.4% 4,06 5.80 5.61 5,47 5,26 5. 11 4.73 4.3
22,86  16.3%  13.90¢ 12,56 11,71 11,13 1069 10.37 9,87 8,57 a.72 7.81
10 4,98 410 3.71 3. 48 3,33 3.22 314 1,907 2,088 2.0 2,74 2.54
(6.94)  {5.48)  (4.83) (4.4T) {4.24) (.07 (3.95) {2.8B5) (3.72) (3.62) (3.3M (3.08)
10, 04 7.58 G.35 5.49 5,64 5.49 5.20 5,08 4.85 4.71 4,33 3,81
20 04 14,01 12,35 11,28 10,48 8.93 9.52 g9, 20 8.74 B. 44 7.84 6.78
11 4G4 3. 96 a.58 1.8 3,20 a.08 1.01 2,95 2.85 2,74 2.61 2.40
6,721 (5.26) {4.63) {4.20)  (4.04) (3.8} 3.74) (3.88) {3.53) (3.43) (317} (2.8
4,65 7.9 6,22 5, 67 5.32 5. 07 4,69 4.74 4.34 4,40 4,02 3.80
t2, 6% 13,81 1i.56  10.3% 4,58 3.G5 &, 66 8.35 7.92 7.83 6.85 6.00
12 4.75 1,89 3.44 3,28 311 1.00 2.7 2.85 2.75 2. 64 2,51 2,30
6.55) {5,107 4.4T) 4.12  (3.820 {3.73)  (3.61)  (.51) i3.3T)  {3.28) (3.02) (2,72
9,33 6.03 5,95 5.41 5. 06 4,82 4.64 4,30 4,30 4,18 378 3.36
18.84 12,97 10,80 2,81 g.4g B. 33 a.00 1.71 7.29 7.00 6.25 5.42
13 3,97 a.a1 3. 41 8,18 3.03 2,82 2,83 2.77 2.67 2.60 2,42 2.21
B.41)  14.97) .35} (4,000 3.77)  (3.60) {3.48) (3.38) (3.25) (3.15) (2,89} (260
a, o7 8.70 5,74 5.21 4. 06 §.682 4,44 4. 30 4,10 1.96 3, 59 .1
17, 82 10.2t 9,07 £.35 7 7.4 T.2% 6, 80 5,76

12.31

.86

6,52

4.97

= Entries moarked lhus must be multiplied by 100
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s |
a1 2 3 3 5 5 7 B 10 12 24 e

14 4,60 4.74 3.3¢ 3.11 295 2,85 276  2.30  2.60  2.53  2.35  2.13
(6.30) 1(4.86) (4.24) (3.63) (3.66) (3.50) (3.38) (3.280 (9.15) (3.03) (2.79) (2.49)

B.B6  6.51 556 504 4.70 4.46 4.28 414 3.9¢ 3.80 3.43  3.00

17.14 11,78 9,73 B.62 T.92 7.4¢ 1T.08 6.30 6.40 613 541 460

16 4.49  3.63 3,24 400 285 274 285 250 245 242 224 200
£6.12) 14.60) (4.08) (379 (3.50) (3.34) (3.22) 3.12) (2.99) (2.B9) (2.63) (2.2%)

8,53 6.23 5.29 477 4.44 4.30 4.0 138 3.6 355 318 2795

16,12 10,97 9.01 7T.84 7.27 680 648 518 581 555 485 4.0

18 4.41  3.55 316 293 277 .66 2.5 251 241 2.34 215 192
(5, 08)  {4.856) 13.95) (&.61) (3,38} (3.22) (3.10) {3.01) (2.8 (2T {250} (2.19)

629  6.01 509 4.56 4.25 401 3.84 391 A5 537 300 257

15.08 10.35 8.4 T.46 6.8  6.35 .02 5796 599 513  4.45 367

i} 4. 315 3,49 3.10 2.87 271 2.80 2.51 2.45 2.35 2,28 2.Q8 1.84
(5.67) (4.46) 13.86) (3.51) (3.20) (3.13) (3.01) (2.31) (271 (2.68) (2.41) (2. 09)

B.10  5.85 4.9  4.43  4.10 3,87  3.70  9.36  3.37 5.23  2.85 2 .42

1482 9,95 810 710 6.46 6.02 560 544 508 4.8  4.15 339

22 430 344 3.05  2.82  2.66 2,55 2.46 2.40 2,30 223 203 1.73
(5.79)  (4.38) (5.78) (3.44) {3.22) (3.03) (2.83) (2.84) (2.70) {2.60) (2.33) (2.00)

7.95 572  4.62 431 3.99  3.76 3.5  2.45 328 12 9.5 281
14.98  H.61 7.0 6.81 6.19 576 5.44 519 463 4.58  3.92 115

24 4,26 8,40 301 278 282 251 2.42 2.3 225 218 1.98  1.73
15.32)  (4.32) (3.72) (3.88) (3.15) (2.99) (2.87) (2.78) (2.84) (2.54) (2.2T) (1. 94)

7.82  5.61 4.72  4.22  3.90  2.67 3.50 3.36 317 302 2.66 Z.21

1403 9.3 7.55 6.59 5.98 555 5.25 439 464 438 3174 2.8

%6 4,23 2.37 208 274 2.58 247 239 232 2.22 215 1.95 1.69
15,660 (4.27) (3.6T) (3.38) (3.10) (2.84) (2.82) (2.73) (2.59) {2.48) [2.22) (1.8B)

7.7%  5.53 484 414 3.82 3.5 342 320 309 295 258 2 13

1374 B.12 7.3 £.41  5.80 538 507 483 448 4§24  5.59 2 82

28 4,20 3.39  2.95 271 2,56 245 2.3 2,20 219 212 191 1.65
15.61) 4.22) (3.63) {3.29) [3.06) (2.90) {2.78) (2.69) (2.55) (2.45) (2.17) (1.83)

7.64 545  4.57  4.00  3.75 .53  9.36 .23 303 2.90 2.5 208

13,50 B.9%  7.19  6.25 586 524 4.93 4069 435 411 346 2. 69

30 4. 17 3,32 2.92 2. 69 2.93 2.42 2.33 2.27 2.18 2.08 1.B9 1.62
[5.57) (4.18) 13.58) (3.25) {3.03) (2.87) (2.75) (2.65) (2.51) (2.41) (2.14) (1.79)

7. 58 5, 29 ¢ 31 4 02 3.70 3.47 3.30 3. 17 2.08 2.84 2.47 2.0

13. 23 R.77 7.05 5.12 5.33 5.12 4, 82 4,58 4. 24 4. 00 3, 36 2. 54

40 406 3.20  2.84 2.61 2.45 234 2.35 218 208 200 1,79 1.5
15,420 (4.05) (3.46) (3.13) (2.90) (2.74) (2.62) (2.53) 2.3} (2.20) (2.01) (1 64)

7.31 518 431 383 3.5 320 312 209 280 2.66  2.29  1.80

1261 B.25 6.5 570 515  4.13 444 421 387 3.64 301 223

50 4.00  3.15 276 2.83  2.47 226 217 210 1.9 1.2  1.70  1.39
(5.29)  (3.87) (3.38) {3.01) (2.79) (2.63) (2.51) (2.41) (2.27) (2.17) (1.84) (1. 28)

7.08  4.88 413 3.65 3.4 5.12  2.95 2.82 263 250 2.12  1.80

11,97  7.97 617 531 476 4.37 409 386 454 3.32 269  1.89

120 3,82 3,07 288 2,45 229 218 208 202 191 1,83 1.8  1.25
{5,150 (3.BD) {3.23) (2.89) (2.67) {(2.52) (2.39) (2.30) {(2.18) (2.03) (1.76) (1.31)

6.55 479 3.5 3.48 3.17 2.06 2.79  2.66 247 234  1.95  1.38

11,38 7.32  5.78 485 £.42 404  3.77  B3.55 3.24 3.02 2.40  1.54

« 3.84  3.00 2060 237 220 210 20 19 18 17 152 100
(5,02 (363 13.12) (2.99) (2.57) (2.41) (2.20) (2.18) {2.05) (1.84) (LG4} {l.00)

6.63  4.61  3.78  3.32 308 280 264 251 232 218 1.7  1.00

10. 83 &, 91 5.42 i 62 4,10 3. 74 3.47 a.2v 2.96 2.74 2.13 1.00
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